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SPACE STATION CREW SAFETY
HUMAN FACTORS INTERACTION MODEL

Absiract by Marc M. Cohen and Maria K. Junge
Space Human Factors Office
NASA-Ames Research Center

Presented at NASA HQ, May 8, 1984

As NASA prepares plans to devlop a space station, one of the major Human Fac-
tors study tasks is to develop an approach to Crew Safety. NASA has always

been a paradigm of safety consciousness and recognizes that safety will be a

key to reliability and human productivity on the space station.

In evaluating safety strategies, it is also necessary to recognize both qualita-
tively and quantitatively how this space station will be different from all other
spacecraft. During the initiul phase of this study, it was recognized that the
major difference between space station and previous spacecraft is the role of
human factors and extra-vehicular activity (EVA). In this project, a model of
the various human factors issues and interactions that might affect crew safety
is developed.

The first step addressed systematically the central question: How is this space
station different frcm all other spacecraft? A wide range of possible issues was
identified and researched. Five major topics of human factors issues that
interacted with crew safety resulted: Protocols, Critical Habifability, Pork
Related Issues, Orew Incapacitation and Personal Choice.

Second, an interaction model was developed that would show some degree of
cause and effect between objective environmental or operational conditions and
the creation of potential safety hazards. The intermediary steps between these
two extremes of causality were the effects on human performance and the
results of degraded performance. The model contains three milestones: stres-
sor, human performance (degraded) and safety hazard threshold. Between
these milestones are two countermeasure intervention points. The first oppor-
tunity for intervention is the countermeasure against stress. If this counter-
measure fails, performance degrades. The second opportunity for intervention
is the countermeasure against error. If this second countermeasure fails, the
threshold of a potential safety hazard may be crossed.

An example of how this interaction model works can be demonstrated. Under
Critical Habitability, the primary environmental stressors include confinement,
isolation and seperation from earth. There are two subgroups of within the first
countermeasure against these stressors, social and architectural interventions.
The social factors are communication with family and friends, visitors to the
station and recreation. The architectural factors are design, station geometry
and "local vertical” reference orientations and windows. When these social and
architectural design level countermeasures against stress are nnt effective,
crew performance may degrade in the form of morale deterioration, impaired
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judgement or faulty perceptions. The second set of countermeasures, against
errors are operational or group social activities plus personal existential
actions. These social subset countermeasures include group activities, hobbies
and time for personal interests. The design/physical countermeasure sub-
group includes color coding on interior functions, lighting and video systems.
To the extent that this second defense of countermeasures is not successful,
the threshold of potential safety hazards may be crossed. In this instance,
potential safety hazards include 2 breakdown in group process and teamwork,
and mistakes occuring in judgement, perception or action.

The third step, which is now in progress, is to apply a system of weighting to the
various stressors and countermeasures in order to be able to evaluate their
relative importance. This weighting will also require an element of time dura-
tion to identify which stressors or countermeasures are relevant at the begin-
ning, middle or end of missions, and which are short-lived or chronic in nature.
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